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2.1 



Input Set: 



Output Set: 



Started: 2008-07-09 08:15:35.555 
Finished: 2008-07-09 08:15:38.429 

Elapsed: 0 hr(s) 0 min(s) 2 sec(s) 874 ms 
Total Warnings: 61 
Total Errors: 0 
No. of SeqIDs Defined: 7 7 
Actual SeqID Count: 7 7 

Error code Error Description 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 

W 213 Artificial or Unknown found in <213> in SEQ ID 



Input Set: 



Output Set: 



Started: 2008-07-09 08:15:35.555 

Finished: 2008-07-09 08:15:38.429 

Elapsed: 0 hr(s) 0 min(s) 2 sec(s) 874 ms 

Total Warnings: 61 

Total Errors: 0 

No. of SeqIDs Defined: 77 

Actual SeqID Count: 77 

Error code Error Description 

This error has occured more than 20 times, will not be displayed 



SEQUENCE LISTING 



<110> Agriculture Victoria Services Pty Ltd 
AgResearch Limited 

<120> Chalcone synthase dihydrof lavonol 4-reductase and 

leucoanthocynanidine reductase from clover, medic ryegrass or 
fescue 

<130> M8 0 937 719:DLT:cl 

<140> 10/552,857 
<141> 2005-10-14 

<150> 2003901797 
<151> 2003-04-14 

<150> 2003904369 
<151> 2003-08-14 

<160> 77 

<170> Patentin version 3.3 

<210> 1 
<211> 1447 
<212> DNA 

<213> Trifolium repens 

<400> 1 

gaattcacta gtgattaagc agtggtaaca acgcagagta cgcggggaac aaaaacaact 60 

acgcatatta tatatatata tatatagtct ataattgaaa gaaactgcta aagatattat 120 

taagatatgg tgagtgtagc tgaaattcgc aaggctcaga gggctgaagg ccctgcaacc 18 0 

attttggcca ttggcactgc aaatccacca aaccgtgttg agcagagcac atatcctgat 240 

ttctacttca aaattacaaa cagtgagcac aagactgagc tcaaagagaa gttccaacgc 30 0 

atgtgtgaca aatccatgat caagagcaga tacatgtatc taacagaaga gattttgaaa 360 

gaaaatccta gtctttgtga atacatggca ccttcattgg atgctaggca agacatggtg 420 

gtggttgagg tacctagact tgggaaggag gctgcagtca aggccattaa agaatggggt 48 0 

caaccaaagt caaagattac tcacttaatc ttttgcacca caagtggtgt tgacatgcct 540 

ggtgctgatt accaactcac aaaactctta ggtcttcgcc catatgtgaa aaggtatatg 60 0 

atgtaccaac aaggttgttt tgcaggaggc acggtgcttc gtttggcaaa agatttggcc 660 

gagaacaaca aaggtgctcg tgtgctagtt gtttgttctg aagtcaccgc agtcacattt 72 0 

cgcggcccca gtgatactca cttggacagt cttgttggac aagcattgtt tggagatgga 78 0 

gccgctgcac taattgttgg ttctgatcca gtgcctgaaa ttgagaaacc aatatttgag 840 



atggtttgga ctgcacaaac aattgctcca gacagtgaag gtgccattga tggtcatctt 90 0 

cgtgaagctg ggctaacatt tcatcttctt aaagatgttc ctgggattgt atcaaagaac 960 

attaataaag cattggttga ggctttccaa ccattaggaa tttctgacta caactcaatc 1020 

ttttggattg cacacccggg tggacctgca attcttgatc aagtagaaca aaagctagcc 108 0 

ttgaagcccg aaaagatgag ggccacgagg gaagttctaa gtgaatatgg aaacatgtca 1140 

agcgcatgtg tattgttcat cttagatgag atgcggaaga aatcggctca aaatggactt 120 0 

aagacaactg gagaaggact tgattggggt gtgttgttcg gcttcggacc aggacttacc 1260 

attgaaaccg ttgttcttcg tagcgtggct atataagatg tgtgattgtt tttattttaa 1320 

tgtattactt ttaatcttgc tgccttgaat ttcgatttaa gaataaataa atatatcttt 1380 

tgataaaaaa aaaaaaaaaa aaaaaaaaaa aagtactctg cgttgttacc actgcttaat 144 0 

cgaattc 1447 



<210> 2 
<211> 389 
<212> PRT 

<213> Trifolium repens 

<400> 2 

Met Val Ser Val Ala Glu lie Arg Lys Ala Gin Arg Ala Glu Gly Pro 
15 10 15 



Ala Thr lie Leu Ala lie Gly Thr Ala Asn Pro Pro Asn Arg Val Glu 
20 25 30 



Gin Ser Thr Tyr Pro Asp Phe Tyr Phe Lys lie Thr Asn Ser Glu His 
35 40 45 



Lys Thr Glu Leu Lys Glu Lys Phe Gin Arg Met Cys Asp Lys Ser Met 
50 55 60 



lie Lys Ser Arg Tyr Met Tyr Leu Thr Glu Glu lie Leu Lys Glu Asn 
65 70 75 80 



Pro Ser Leu Cys Glu Tyr Met Ala Pro Ser Leu Asp Ala Arg Gin Asp 
85 90 95 



Met Val Val Val Glu Val Pro Arg Leu Gly Lys Glu Ala Ala Val Lys 
100 105 110 



Ala lie Lys Glu Trp Gly Gin Pro Lys Ser Lys lie Thr His Leu lie 
115 120 125 



Phe Cys Thr Thr Ser Gly Val Asp Met Pro Gly Ala Asp Tyr Gin Leu 
130 135 140 



Thr Lys Leu Leu Gly Leu Arg Pro Tyr Val Lys Arg Tyr Met Met Tyr 
145 150 155 160 



Gin Gin Gly Cys Phe Ala Gly Gly Thr Val Leu Arg Leu Ala Lys Asp 
165 170 175 



Leu Ala Glu Asn Asn Lys Gly Ala Arg Val Leu Val Val Cys Ser Glu 
180 185 190 



Val Thr Ala Val Thr Phe Arg Gly Pro Ser Asp Thr His Leu Asp Ser 
195 200 205 



Leu Val Gly Gin Ala Leu Phe Gly Asp Gly Ala Ala Ala Leu lie Val 
210 215 220 



Gly Ser Asp Pro Val Pro Glu lie Glu Lys Pro lie Phe Glu Met Val 
225 230 235 240 



Trp Thr Ala Gin Thr lie Ala Pro Asp Ser Glu Gly Ala lie Asp Gly 
245 250 255 



His Leu Arg Glu Ala Gly Leu Thr Phe His Leu Leu Lys Asp Val Pro 
260 265 270 



Gly lie Val Ser Lys Asn lie Asn Lys Ala Leu Val Glu Ala Phe Gin 
275 280 285 



Pro Leu Gly lie Ser Asp Tyr Asn Ser lie Phe Trp lie Ala His Pro 
290 295 300 



Gly Gly Pro Ala lie Leu Asp Gin Val Glu Gin Lys Leu Ala Leu Lys 
305 310 315 320 



Pro Glu Lys Met Arg Ala Thr Arg Glu Val Leu Ser Glu Tyr Gly Asn 

325 330 335 



Met Ser Ser Ala Cys Val Leu Phe lie Leu Asp Glu Met Arg Lys Lys 
340 345 350 



Ser Ala Gin Asn Gly Leu Lys Thr Thr Gly Glu Gly Leu Asp Trp Gly 
355 360 365 

Val Leu Phe Gly Phe Gly Pro Gly Leu Thr lie Glu Thr Val Val Leu 
370 375 380 

Arg Ser Val Ala lie 
385 



<210> 3 
<211> 2394 
<212> DNA 

<213> Trifolium repens 

<400> 3 

gaattcgatt aagcagtggt aacaacgcag agtacgcggg gattcaatct gttgtgcata 60 

aaattcactc attgcataga aaaccataca catttgatct tgcaaagaag aaatatggga 12 0 

gacgaaggta tagtgagagg tgtcacaaag cagacaaccc ctgggaaggc tactatattg 18 0 

gctcttggca aggcattccc tcaccaactt gtgatgcaag agtgtttagt tgatggttat 240 

tttagggaca ctaattgtga caatcctgaa cttaagcaga aacttgctag actttgtaag 30 0 

acaaccacgg taaaaacaag gtatgttgtt atgaatgagg agatactaaa gaaatatcca 360 

gaacttgttg tcgaaggcgc ctcaactgta aaacaacgtt tagagatatg taatgaggca 42 0 

gtaacacaaa tggcaattga agcttcccaa gtttgcctaa agaattgggg tagatcctta 48 0 

tcggacataa ctcatgtggt ttatgtttca tctagtgaag ctagattacc cggtggtgac 540 

ctatacttgt caaaaggact aggactaaac cctaaaattc aaagaaccat gctctatttc 60 0 

tctggatgct cgggaggcgt agccggcctt cgcgttgcga aagacgtagc tgagaacaac 660 

cctggaagta gagttttgct tgctacttcg gaaactacaa ttattggatt caagccacca 72 0 

agtgttgata gaccttatga tcttgttggt gtggcactct ttggagatgg tgctggtgca 78 0 

atgataattg gctcagaccc ggtatttgaa actgagacac cattgtttga gctgcatact 840 

tcagctcagg agtttatacc agacaccgag aagaaaattg atgggcggct gacggaggag 90 0 

ggcataagtt tcacactagc aagggaactt ccgcagataa tcgaagacaa tgttgaggga 960 

ttctgtaata aactaattga tgttgttggg ttggagaata aggagtacaa taagttgttt 102 0 



tgggctgtgc atccaggtgg gcctgcgata ttgaatcgcg tggagaagcg gcttgagttg 108 0 

tcgccgcaga agctgaatgc tagtagaaaa gctctaatgg attatggaaa tgctagcagc 1140 

aatactattg tttatgtgct ggaatatatg ctagaagagg aaaagaagat taaaaaggcg 120 0 

ggtggaggag attctgaatg gggattgata cttgcttttg gacctggaat tacttttgag 1260 

gggattctag caaggaactt gtgtgcatga agtcttatac aattgtgatg catgacttat 132 0 

actcttattt ctactaatta ttatattaag caaattcaga acttttaagt aatgatttaa 1380 

tgaagaatac ttatagtata ttgactttat tcactttcaa agcaagttta tgatcctaag 1440 

acatggtaga acttgagcat gtggaatagt tgtaacaaaa actctaagca aatagagact 150 0 

ttatgtagta taaagcattt ccagacatga taaataatgg tacctcagaa cataaaatat 1560 

atttagctat ctttcatccc caactttaca catccaccaa ggtacagaat aagcatatgt 162 0 

caacacaaaa tgtactctaa gtctaacatg agtaaccaaa catgatgcct gattaagtta 168 0 

aaagaaaaga aaatctgagg gcatagatct tcaatcacac cactccagag ggaaggcgta 1740 

gaacaagctg tccgccgaaa acactgcaat tcaataaata tcattaggac aacagtgcag 180 0 

agtcatgcgg gaaatgtctt aagtcactgt actaaaaata taggattata ttatgaacta 1860 

tactaacctt ttcacataat agtaacagaa atcagctaag atgaatgtct ggacaatttc 192 0 

tgagataaga accatgacgg ccataagcca taccccaagg caaccaataa atgtccacgg 198 0 

gtatctaaca cctgttgcaa gaaatagtaa gttattagga gatgtgcggt tacgaaattc 2040 

aagctacaca acaaaaggag gccagaacaa cagcaatctt gtaaccagat gacaacaata 210 0 

aaatgtaaac ttaaagagac cgaacacaca aacattgcaa ctcagatgga attgctgcca 2160 

tgtaactagt aggagatttg ggacgtcaaa tcagtatatt atgcaaatac aaggtatgac 222 0 

cgccttgtct attgtagcat acaacaaacg tacagtgggt ttgtccctct caaaatggca 228 0 

ggatctttac agcacaatat ttggttttgt catacttata ccataaaaaa aaaaaaaaaa 2 34 0 

aaaaaaaaaa aaagtactct gcgttgttac cactgcttaa tcactagtga attc 2 394 

<210> 4 

<211> 391 
<212> PRT 

<213> Trifolium repens 
<400> 4 



Met Gly Asp Glu Gly lie Val Arg Gly Val Thr Lys Gin Thr Thr Pro 
15 10 15 



Gly Lys Ala Thr lie Leu Ala Leu Gly Lys Ala Phe Pro His Gin Leu 
20 25 30 



Val Met Gin Glu Cys Leu Val Asp Gly Tyr Phe Arg Asp Thr Asn Cys 
35 40 45 



Asp Asn Pro Glu Leu Lys Gin Lys Leu Ala Arg Leu Cys Lys Thr Thr 
50 55 60 



Thr Val Lys Thr Arg Tyr Val Val Met Asn Glu Glu lie Leu Lys Lys 
65 70 75 80 



Tyr Pro Glu Leu Val Val Glu Gly Ala Ser Thr Val Lys Gin Arg Leu 
85 90 95 



Glu lie Cys Asn Glu Ala Val Thr Gin Met Ala lie Glu Ala Ser Gin 
100 105 110 



Val Cys Leu Lys Asn Trp Gly Arg Ser Leu Ser Asp lie Thr His Val 
115 120 125 



Val Tyr Val Ser Ser Ser Glu Ala Arg Leu Pro Gly Gly Asp Leu Tyr 
130 135 140 



Leu Ser Lys Gly Leu Gly Leu Asn Pro Lys lie Gin Arg Thr Met Leu 
145 150 155 160 



Tyr Phe Ser Gly Cys Ser Gly Gly Val Ala Gly Leu Arg Val Ala Lys 
165 170 175 



Asp Val Ala Glu Asn Asn Pro Gly Ser Arg Val Leu Leu Ala Thr Ser 
180 185 190 



Glu Thr Thr lie lie Gly Phe Lys Pro Pro Ser Val Asp Arg Pro Tyr 
195 200 205 



Asp Leu Val Gly Val Ala Leu Phe Gly Asp Gly Ala Gly Ala Met lie 
210 215 220 



lie Gly Ser Asp Pro Val Phe Glu Thr Glu Thr Pro Leu Phe Glu Leu 
225 230 235 240 



His Thr Ser Ala Gin Glu Phe lie Pro Asp Thr Glu Lys Lys lie Asp 
245 250 255 



Gly Arg Leu Thr Glu Glu Gly lie Ser Phe Thr Leu Ala Arg Glu Leu 
260 265 270 



Pro Gin lie lie Glu Asp Asn Val Glu Gly Phe Cys Asn Lys Leu lie 
275 280 285 



Asp Val Val Gly Leu Glu Asn Lys Glu Tyr Asn Lys Leu Phe Trp Ala 
290 295 300 



Val His Pro Gly Gly Pro Ala lie Leu Asn Arg Val Glu Lys Arg Leu 
305 310 315 320 



Glu Leu Ser Pro Gin Lys Leu Asn Ala Ser Arg Lys Ala Leu Met Asp 
325 330 335 



Tyr Gly Asn Ala Ser Ser Asn Thr lie Val Tyr Val Leu Glu Tyr Met 
340 345 350 



Leu Glu Glu Glu Lys Lys lie Lys Lys Ala Gly Gly Gly Asp Ser Glu 

355 360 365 



Trp Gly Leu lie Leu Ala Phe Gly Pro Gly lie Thr Phe Glu Gly lie 
370 375 380 



Leu Ala Arg Asn Leu Cys Ala 
385 390 



<210> 5 

<211> 1653 
<212> DNA 

<213> Trifolium repens 

<400> 5 

gaattcgatt aagcagtggt aacaacgcag agtacgcggg actaagcctt gattcattgt 60 

ttgtttccat aacacaagaa ctagtgtttg cttgaatctt aagaaaaaat gcctcaaggt 12 0 

gatttgaatg gaagttcctc ggtgaatgga gcacgtgcta gacgtgctcc tactcaggga 18 0 

aaggcaacga tacttgcatt aggaaaggct ttccccgccc aggtcctccc tcaagagtgc 24 0 

ttggtggaag gattcattcg cgacactaag tgtgacgata cttatattaa ggagaaattg 30 0 



gagcgtcttt gcaaaaacac aactgtgaaa acaagataca cagtaatgtc aaaggagatc 360 



ttagacaact atccagagct agccatagat ggaacaccaa caataaggca aaagcttgaa 42 0 

atagcaaatc cagcagtagt tgaaatggca acaagagcaa gcaaagattg catcaaagaa 48 0 

tggggaaggt cacctcaaga tatcacacac atagtctatg tttcctcgag cgaaattcgt 540 

ctacccggtg gtgaccttta tcttgcaaat gaactcggct taaacagcga tgttaatcgc 60 0 

gtaatgctct atttcctcgg ttgctacggc ggtgtcactg gcttacgtgt cgccaaagac 660 

atcgccgaaa ataaccctgg tagtagggtg ttactcacaa catccgagac cactattctc 72 0 

ggttttcgac caccgagtaa agctagacct tatgacctcg ttggcgctgc acttttcggt 780 

gatggcgccg ctgctgcaat aattggaaca gaccctatat tgaatcaaga atcacctttc 840 

atggaattga accatgcagt ccaaaaattc ttgcctgata cacaaaatgt gattgatggt 90 0 

agaatcactg aagagggtat taattttaag cttggaagag accttcctca aaaaattgaa 960 

gacaatattg aagaattttg caagaaaatt atggctaaaa gtgatgttaa ggaatttaat 102 0 

gacttatttt gggctgttca tcctggtggg ccagctatac tcaataagct agaaaatata 108 0 

ctcaaattga aaagtgataa attggattgt agtaggaagg cattaatgga ttatggaaat 114 0 

gttagtagca atactatatt ctatgtgatg gagtatatga gagattattt gaaggaagat 120 0 

ggaagtgaag aatggggatt aggattggct tttggaccag ggattacttt tgaaggggtt 12 60 

ctcctccgta gcctttaatc ttgaaataat aattcatatg aaattacttg tcttaagatt 1320 

gtgataggaa gatgaatatg tattggatta atattgatat ggtgttattt taagttgatt 138 0 

ttaaaaaaag tttattaata aagtatgatg taacaattgt tgtttgaatg ttaaaaggga 144 0 

agtatactat tttaagttct tgaccatact gattttttct ttacacattt tcatatctaa 1500 

aattgttcta tgatatcttc attgttgata ctgtaataat ataatatcta atttggctgg 1560 

caaaatgaaa gatttttcac cgaaaaaaaa aaaaaaaaaa aaaaaaaaaa aagtactctg 162 0 

cgttgttacc actgcttaat cactagtgaa ttc 1653 

<210> 6 
<211> 389 

<212> PRT 

<213> Trifolium repens 
<400> 6 

Met Pro Gin Gly Asp Leu Asn Gly Ser Ser Ser Val Asn Gly Ala Arg 



Ala Arg Arg Ala Pro Thr Gin Gly Lys Ala Thr lie Leu Ala Leu Gly 
20 25 30 



Lys Ala Phe Pro Ala Gin Val Leu Pro Gin Glu Cys Leu Val Glu Gly 
35 40 45 



Phe lie Arg Asp Thr Lys Cys Asp Asp Thr Tyr lie Lys Glu Lys Leu 
50 55 60 



Glu Arg Leu Cys Lys Asn Thr Thr Val Lys Thr Arg Tyr Thr Val Met 
65 70 75 80 



Ser Lys Glu lie Leu Asp Asn Tyr Pro Glu Leu Ala lie Asp Gly Thr 
85 90 95 



Pro Thr lie Arg Gin Lys Leu Glu lie Ala Asn Pro Ala Val Val Glu 
100 105 110 



Met Ala Thr Arg Ala Ser Lys Asp Cys lie Lys Glu Trp Gly Arg Ser 
115 120 125 



Pro Gin Asp lie Thr His lie Val Tyr Val Ser Ser Ser Glu lie Arg 

130 135 140 



Leu Pro Gly Gly Asp Leu Tyr Leu Ala Asn Glu Leu Gly Leu Asn Ser 
145 150 155 160 



Asp Val Asn Arg Val Met Leu Tyr Phe Leu Gly Cys Tyr Gly Gly Val 
165 170 175 



Thr Gly Leu Arg Val Ala Lys Asp lie Ala Glu Asn Asn Pro Gly Ser 
180 185 190 



Arg Val Leu Leu Thr Thr Ser Glu Thr Thr lie Leu Gly Phe Arg Pro 
195 200 205 



Pro Ser Lys Ala Arg Pro Tyr Asp Leu Val Gly Ala Ala Leu Phe Gly 
210 215 220 



Asp Gly Ala Ala Ala Ala lie lie Gly Thr Asp Pro lie Leu Asn Gin 
225 230 235 240 



Glu Ser Pro Phe Met Glu Leu Asn His Ala Val Gin Lys Phe Leu Pro 



245 



250 



255 



Asp Thr Gin Asn 
260 



Phe Lys Leu Gly 
275 



Glu Phe Cys Lys 
290 



Asp Leu Phe Trp 
305 



Leu Glu Asn lie 



Lys Ala Leu Met 
340 



Val Met Glu Tyr 
355 



Trp Gly Leu Gly 
370 



Val lie Asp Gly 



Arg Asp Leu Pro 
280 



Lys lie Met Ala 
295 



Ala Val His Pro 
310 



Leu Lys Leu Lys 
325 



Asp Tyr Gly Asn 



Met Arg Asp Tyr 
360 



Leu Ala Phe Gly 
375 



Arg lie Thr Glu 
265 



Gin Lys lie Glu 



Lys Ser Asp Val 

300 



Gly Gly Pro Ala 
315 



Ser Asp Lys Leu 
330 



Val Ser Ser Asn 
345 



Leu Lys Glu Asp 



Pro Gly lie Thr 

380 



Glu Gly lie Asn 
270 



Asp Asn lie Glu 
285 



Lys Glu Phe Asn 



lie Leu Asn Lys 
320 



Asp Cys Ser Arg 
335 



Thr lie Phe Tyr 
350 



Gly Ser Glu Glu 
365 



Phe Glu Gly Val 



